Objectives: To know the effectiveness of instructions addressing different focus of attentions in motor learning in elderly people.
INTRODUCTION
Learning is acquiring new knowledge, skills or understanding and may involve synthesizing different types of information. The process of motor learning is described as the changes associated with practice or experience, in internal processes that determine a person's capability for producing a motor skill." These changes are relatively permanent, that is, stored in long term memory, and are associated with exercise or repetition of motor skills 1 .
There are three phases of motor learning [2] [3] [4] . The first is the acquisition phase where the individual learns how to do an activity correctly i.e. there is improvement in the performance. The second phase is retention which occurs when the person is able to perform the same task with the attained level of improvement even after some duration or some days. The final phase of motor learning is transfer when the individual is able to perform the task with varying environment or with increased amount of difficulty 1, 3, 4 .
The goal of training in rehabilitation is not only to facilitate performance during practice, but to enhance the learning and transferability of motor skills 3, 5 .
Various studies have been done to know the effect of numerous variables which are considered as important determinants of motor learning 6 . Among the research areas related to skill acquisition are pre-practice instructions, demonstration, mental practice, part to whole task practice, variability in practice, organization of practice, transfer of training, environment, the presentation of model or the provision of model or the provision of physical guides, 6, 7 and frequency or the kind of feedback given to the learner. 8 One factor that has been largely ignored in the past is the instruction given to the learner who is in the process of acquiring a new motor skill. 7 Little is known how much or what kind of information should be provided to the learner and at what point in the learning process 7, 9, 10 .
Instructions can direct the attention of the learner 3 . The aspect on which the learner directs his/her attention while executing a movement determines fluidity of the motion, consistency of the movement, accuracy of the outcome and in general how well the skill is performed 11 . Instructions given can be of two types 1. Internal focus of attention-Here instructions are given to the learner to concentrate on his body parts in order to attain the target action 3,4,5,12,13 .
2. External focus of attention-Here instructions are given to the learner to concentrate on the result of his action or the target itself 3, 4, 5, 12, 13 .
Various studies have been done to know which focus of attention is better on adults. Michal E et al. did a study to find out the effect of focus of attention in adults and children. They found external focus of attention was more beneficial for adults whereas for children, internal focus of attention was beneficial 3 . Motor learning is rarely extended to the research about how older adults learn motor skills 12 .
So it can be summarized that learning and relearning continue to be an essential part for optimizing function as well as quality of life in older adults. 12 To provide practitioners guidelines regarding motor learning and to further extend our understanding of the learning process, the objective of this study was to investigate the effectiveness of different types of instructions in healthy elderly population. 
PROCEDURE:
A total of 60 subjects of both gender of the age of 60 years and above were included after screening for eligibility from the old age homes or community dwelling people. All of the participants were unfamiliar with the experimental task. Then the subjects who met the inclusion criteria were randomly allocated into three groupsinternal focus, external focus and control group by blocked randomization using opaque sealed envelope.
The task was to throw vacuum ball into the center of a circular wooden board covered with plastic sheet, 1 meter in diameter (39 inches) which was divided into ten circles. The height of the wooden board from the floor was 1.7 meter and the distance was 2.3-3 meters 3 .
The experiment was conducted in a quiet room. Prior to the first (acquisition) phase, 10 minutes were spent with each participant to give the same general instructions regarding the task goal and the throwing position. Instructions for the internal focus group were directed at movements of the shoulder, arm, and fingers. Instructions for the external focus group were directed at the target and the ball's trajectory. The control group was not given any specific instructions.
Each participant came for 2 consecutive days. On the first day, during the acquisition phase, participants threw the ball 50 times in 5 trial blocks (10 throws per block). At the end of each trial block, it was marked where the ball hit the target, and the respective instructions were refreshed. At the end of the acquisition phase, each participant was asked what he or she focused on while practicing the task 6 .
One day after the acquisition phase, both retention and transfer phases were conducted. In the retention phase, participants threw 20 times (2 blocks of 10 throws each) from the same distance as in the acquisition phase. Several minutes later, the transfer phase will be conducted, in which participants threw 20 times (2 blocks of 10 throws each) from a further distance .No further instructions were given in both retention and transfer phases 6 . 3 .
The MRE, analogous to absolute error (AE) in one-dimensional tasks, provides an indication of the average deviation of the throws from the center of the target (in centimeters) 3 . Lower scores indicate a more accurate performance.
RESULTS
The baseline characteristics of Age, MMSE and FRT of subjects in the three groups were similar as described in the Table 1 . Paired t-test was done to know the difference in performance in AE and VE within the groups and a significant difference was seen between block 1 and 2 for AE for EF group (p=0.000). Also, a significant difference was seen between block 1 and 2 for EF (p=0.018) and CON (p=0.003) in VE.
Phases of Motor Learning
General linear model repeated measure test was used to know the difference within the groups for different phases of motor learning. A significant difference was found for IF, EF and control for phase 1 vs phase 3 (p=0.011, p=0.003 and p=0.007 respectively) ( Table 3) as well as for phase 2 vs phase 3 (p=0.011, p=0.001 and p=0.036 respectively) at 95% CI (Table 4) General linear model multivariate test was done to find the difference in performance between the three groups with the results showing no significant difference between the three groups in accuracy as well as variability of the throws. 
DISCUSSION
We investigated the phases of motor learning in three different groups of elderly subjects. There was most significant improvement within the external focus (EF) group followed by the control group in all the three phases compared to the internal focus (IF) group. We did not find any significant difference in learning rate between the groups in all the three stages. There was a significant difference for all the three groups between acquisition and transfer phase and also for between retention and transfer phase. There was no learning in transfer phase for all the three groups. It would be right to know about schema theory which can explain the reason for the lack of improvement shown in the transfer phase. Schmidt said that variability of practice will improve motor learning. And also he hypothesized that learning is not only affected by the extent of practice but the variability of practice as well. It states that optimal learning occurs only if the task is practiced under many conditions. In our study, the throws were practiced from the same distance in the acquisition phase. But, in the transfer phase the distance was increased. The participants not being exposed to variability of distances during practice, were not able to transfer the learning of throwing at an increased distance
Internal focus group:
Within the IF group, there was no improvement found in absolute error (AE) and variable error (VE) between the trials in all the three phases. Also, the AE and VE did not decrease from the acquisition phase to retention phase and it increased significantly from retention phase to the transfer phase. This result is consistent with previous studies 3, 9, 13, 14 . It could be because of Schmidt's theory as mentioned above.
External focus group:
For the EF group, in the acquisition phase there was significant difference found in AE between the trials (1vs3, 1vs4, 1vs5) and also in VE between the trials (1vs4 and 1vs5).We found a significant decrease between the trials 1 and trail 2 in AE and VE the retention phase and transfer phase as well. Also, the AE decreased from the acquisition phase to retention phase showing that there was retention of learning for EF group. This result is consistent with the previous studies 3, 9, [13] [14] [15] [16] . This could be due to the fact that the external focus movement is based on constrained action hypothesis ie., focusing on the body movement tend to intervene the automatic control processes than focusing on the effects of the body movements 4, 9 . It also goes in a flow with Common coding theory stating that actions would be more effective if planned in terms of their movement outcome rather than in terms of the specific movement patterns 7 . But, the VE and AE increased significantly from retention phase to the transfer phase. This may be due to lack in the variability of practice at different distances during the acquisition phase (Schmidt's schema theory) 1, 17 .
CONTROL GROUP
In the acquisition phase there was a significant difference found in AE between the trials (1vs5). There was significant learning found within the control group from block one to block 2 in the retention phase and transfer phase as well. The AE decreased from the acquisition phase to retention phase showing that there was retention of learning for CON group. The basic instructions given prior to practice phase might have induced a certain focus of attention in the CON group 13 . Also, even without any particular instructions given the activity of dart throwing activity itself might have promoted the participant to adopt external focus by focusing on the target and accuracy of the throw 13 .
The VE and AE increased significantly from retention phase to the transfer phase. This may be due to lack in the variability of practice at different distances during the acquisition phase (Schmidt's-schema theory) 1, 17 .
CONCLUSION
We found the most significant difference within the EF group followed by control group. But there was no significant difference found between the groups for all the three phases.
The findings provide support for the proposition of different motor learning principles in older adults compared to younger adults.
